Cip2a promotes cell cycle progression in triple-negative breast cancer cells by regulating the expression and nuclear export of p27Kip1.
Triple-negative breast cancer (TNBC) is very aggressive and currently has no specific therapeutic targets; as a consequence, TNBC exhibits poor clinical outcome. In this study, we showed that cancerous inhibitor of protein phosphatase 2A (Cip2a) represents a promising target in TNBC because Cip2a was highly expressed in TNBC cells and tumor tissues, and its expression showed an inverse correlation with overall survival in patients with TNBC. We found that inhibition of Cip2a in TNBC cells induced cell cycle arrest at the G2/M phase, inhibited cell proliferation and delayed tumor growth in the xenograft model. Moreover, Cip2a markedly decreased the expression and nuclear localization of p27Kip1 and this is critical for the ability of Cip2a to promote TNBC progression. Mechanistically, our studies showed that Cip2a promoted p27Kip1 phosphoration at Ser10 via inhibiting Akt-associated PP2A activity, which seems to relocalize p27Kip1 to the cytoplasm in TNBC cells. On the other hand, Cip2a also recruited c-myc to mediate the transcriptional inhibition of p27Kip1. Notably, we observed negative correlation between Cip2a and p27Kip1 expression in TNBC specimens. In addition, our data showed that Cip2a depletion could sensitize TNBC to PARP inhibition. Collectively, these data suggested that Cip2a effectively promotes TNBC cell cycle progression and tumor growth via regulation of PP2A/c-myc/p27Kip1 signaling, which could serve as a potential therapeutic target for TNBC patients.